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(57) ABSTRACT

An organiclight-emitting diode (OLED) display according to
an exemplary embodiment of the present invention includes a
substrate, a thin film transistor formed on the substrate, a pixel
electrode formed on the thin film transistor and electrically
connected to the thin film transistor, a pixel definition layer
formed on the pixel electrode so as to define a pixel region, an
emission layer formed on the pixel electrode and contacting
the pixel electrode in the pixel region, and an interlayer
formed on the pixel definition layer and contacting part of the
emission layer. One side of the interlayer has an uneven shape
so that a surface area of the interlayer is increased.
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FIG. 3
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
into this specification the entire contents of, and claims all
benefits accruing under 35 U.S.C. §119 from an application
earlier filed in the Korean Intellectual Property Office on Apr.
26, 2013 and there duly assigned Serial No. 10-2013-
0046778.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting diode (OLED) display and a method of manufactur-
ing the same.

[0004] 2. Description of the Related Art

[0005] An OLED used in a flat panel display includes an
anode, a cathode and organic layers interposed between the
anode and the cathode. The organic layers include a hole
injection layer (HIL), a hole transport layer (HTL), an elec-
tron transport layer (ETL) and an electron injection layer
(FIL) in addition to an emission layer. OLEDs are categorized
into a polymer OLED and a low molecular weight OLED
according to the composition of an organic layer, particularly,
an emission layer.

[0006] To implement full colors, the organic layer needs to
be patterned on a substrate. A shadow mask is used to pattern
an organic layer of a low molecular weight OLED. An organic
layer of a polymer OLED is patterned using inkjet printing or
laser induced thermal imaging (LITT).

[0007] Unlike inkjet printing that is a wet process, LITTis a
dry process which can finely pattern the organic layer.
[0008] A method of forming a polymer organic layer pat-
tern using LITI requires at least a light source, an acceptor
substrate and a donor substrate. The acceptor substrate is a
display substrate on which an organic layer is formed and the
donor substrate includes a transfer layer composed of a base
film, a photothermal conversion layer and an organic layer.
[0009] Patterning of an organic layer on the acceptor sub-
strate is performed in such a manner that the photothermal
conversion layer absorbs a laser emitted from the light source
and converts the laser into thermal energy, and the organic
layer forming the transfer layer is transferred onto the accep-
tor substrate according to the thermal energy.

[0010] However, part of the organic layer that needs to be
transferred to the display substrate using the laser may remain
in the transfer layer during a transfer process.

[0011] The above information disclosed in this Back-
ground section is only for enhancement of an understanding
of the background of the invention, and therefore it may
contain information that does not form the prior art that is
already known in this country to a person of ordinary skill in
the art.

SUMMARY OF THE INVENTION

[0012] The present invention has been developed in an
effort to provide an OLED display and a method of manufac-
turing the same having the advantage of completely separat-
ing a transfer layer of a transfer region of a donor substrate
from a transfer layer disposed around the transfer area so that
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the separated transfer layer can be transferred onto a pixel
region during a process of forming an organic emission layer
through thermal transfer.

[0013] An exemplary embodiment provides an organic
light-emitting diode (OLED) display, including: a substrate; a
thin film transistor formed on the substrate; a pixel electrode
formed on the thin film transistor and electrically connected
to the thin film transistor; a pixel definition layer formed on
the pixel electrode so as to define a pixel region; an emission
layer formed on the pixel electrode and contacting the pixel
electrode in the pixel region; and an interlayer formed on the
pixel definition layer and contacting part of the emission
layer. One side of the interlayer has an uneven shape so that
the surface area of the interlayer increases.

[0014] The uneven shape is irregular.

[0015] An upper side of the interlayer may have an uneven
shape.

[0016] A part of the upper side of the interlayer may have

protrusions and depressions.

[0017] The interlayer may be formed along the edge of the
emission layer.
[0018] The interlayer may be formed in a round shape so

that the pixel electrode disposed in the pixel region is
exposed. Another exemplary embodiment of the present
invention provides an OLED display substrate, including: a
substrate; a thin film transistor formed on the substrate; a
pixel electrode formed on the thin film transistor and electri-
cally connected to the thin film transistor; a pixel definition
layer formed on the pixel electrode so as to define a pixel
region; and an emission layer formed on the pixel electrode
and contacting the pixel electrode in the pixel region, wherein
one side of the pixel definition layer is hydrophilic, and the
emission layer covers the pixel electrode and the one side of
the pixel definition layer.

[0019] An upper side of the pixel definition layer may be
hydrophilic.
[0020] The one side of the pixel definition layer may be

treated with plasma using one of oxygen, nitrogen and argon.
[0021] Another exemplary embodiment of the present
invention provides a method of manufacturing an OLED
display, including: forming a thin film transistor on a sub-
strate; forming a pixel electrode on the thin film transistor, the
pixel electrode being electrically connected to the thin film
transistor; forming a pixel definition layer for defining a pixel
region on the pixel electrode; forming an interlayer by pro-
cessing one side of the pixel definition layer into an uneven
surface so that the surface area of the pixel definition layer
increases; and forming an emission layer contacting the pixel
electrode in the pixel region; wherein the emission layer
covers the pixel electrode and the one side of the interlayer.
[0022] The forming of the interlayer may include process-
ing an upper side of the interlayer into an uneven shape.
[0023] The forming of the emission layer may include:
disposing a donor substrate on which a transfer layer forming
the emission layer is formed above the pixel region; and
transferring the transfer layer onto the pixel region.

[0024] The transfer layer may cover the pixel electrode and
the upper side of the interlayer.

[0025] Another exemplary embodiment of the present
invention provides a method of manufacturing an OLED
display, including: forming a thin film transistor on a sub-
strate; forming a pixel electrode electrically connected to the
thin film transistor on the thin film transistor; forming a pixel
definition layer for defining a pixel region on the pixel elec-
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trode; treating one side of the pixel definition layer with
plasma; and forming an emission layer to cover the pixel
electrode disposed in the pixel region and the one side of the
pixel definition layer.

[0026] The plasma treatment may be performed using one
of oxygen, nitrogen and argon.

[0027] The plasma treatment may be performed on the
upper side of the pixel definition layer.

[0028] The forming of the emission layer may include:
disposing a donor substrate on which a transfer layer forming
the emission layer is formed above the pixel region; and
transferring the transfer layer onto the pixel region.

[0029] Thetransfer layer may cover the pixel electrode and
the upper side of the pixel definition layer.

[0030] In an OLED display according to an exemplary
embodiment of the present invention, a transfer layer of a
donor substrate, irradiated by laser, can be completely sepa-
rated from the donor substrate to form an organic emission
layer.

[0031] A method of manufacturing an OLED display
according to an exemplary embodiment of the present inven-
tion can prevent part of a transfer layer of a transfer region
irradiated by laser from being left on the donor substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0033] FIG. 1 is a top plan view of an OLED display
according to a first exemplary embodiment of the invention.

[0034] FIG.2isacross-sectional view taken along line II-1T
of FIG. 1.
[0035] FIG. 3 is a cross-sectional view of an OLED display

according to a second exemplary embodiment of the inven-
tion.

[0036] FIG.4isa cross-sectional view of an OLED display
according to a third exemplary embodiment of the invention.
[0037] FIGS. 5to 7 are cross-sectional views illustrating a
method of manufacturing the OLED display according to the
first exemplary embodiment of the invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0038] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art will realize, the described embodi-
ments may be modified in various different ways, all without
departing from the spirit or scope of the present invention.
The drawings and description are to be regarded as illustrative
in nature and not restrictive Like reference numerals desig-
nate like elements throughout the specification.

[0039] In the drawings, dimensions and thicknesses of
components are exaggerated, omitted or schematically illus-
trated for clarity and convenience of description. In addition,
dimensions of constituent elements do not entirely reflect
actual dimensions thereof.

[0040] In the drawings, the thickness of layers, films, pan-
els, regions, etc. are exaggerated for clarity. Inaddition, thick-
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nesses of some layers and areas are exaggerated for better
understanding and ease of description. It will be understood
that, when an element such as a layer, film, region, or sub-
strate is referred to as being “on” another element, it can be
directly on the other element or intervening elements may
also be present.

[0041] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising” will be understood to imply the inclu-
sion of stated elements but not the exclusion of any other
elements. Furthermore, the expression “on” or “under” may
be used herein to represent the relationship of one element to
another element as illustrated in the figures. It will be under-
stood that this expression is intended to encompass different
orientations of the elements in addition to the orientation
depicted in the figures, namely, to encompass both “on” and
“under”.

[0042] FIG. 1 is a top plan view of an OLED display
according to a first exemplary embodiment of the invention,
and FIG. 2 is a cross-sectional view taken along line II-II of
FIG. 1.

[0043] Referring to FIGS. 1 and 2, in an OLED display
according to the first exemplary embodiment, a transfer layer
of a donor substrate, irradiated by laser, may be perfectly
separated from the donor substrate to form an organic emis-
sion layer.

[0044] The OLED display according to the first exemplary
embodiment may include a substrate 110, a thin film transis-
tor 130, a pixel electrode 150, a pixel definition layer 170, an
emission layer 160 and an interlayer 180.

[0045] The structure of the OLED display according to the
first exemplary embodiment will now be described in detail in
the order of lamination of layers with reference to FIGS. 1 and
2. The OLED display includes a driving thin film transistor
(TFT) and the emission layer that emits light according to the
driving TFT.

[0046] The substrate 110 is an insulating substrate formed
of glass, quartz, ceramics, plastics, etc. However, the present
invention is not limited thereto and the substrate 110 may be
a metal substrate made of stainless steel.

[0047] A buffer layer 121 is formed on the substrate 110.
The buffer layer 121 prevents impurities from infiltrating into
the substrate 110 and planarizes the surface of the substrate
110.

[0048] The buffer layer 121 may be formed of materials
capable of achieving the above-described functions. For
example, the buffer layer 121 can be formed of one of SiNx,
SiO2 and SiOxNy. However, the buffer layer 121 may be
omitted according to the type of substrate 110 and process
conditions.

[0049] A driving semiconductor layer 137 is formed on the
buffer layer 121. The driving semiconductor layer 137 is
formed from of polysilicon. The driving semiconductor layer
137 includes an undoped channel region 135, and a source
region 134 and a drain region 136 which are doped with an
impurity ion and formed on respective sides of the channel
region 135. A p-type impurity such as B may be used as the
impurity ion and B,H, can be doped, for example. The impu-
rity doped into the source and drain regions depends on the
thin film transistor type.

[0050] A gate insulating layer 122 is formed of SiNx or
Si0, on the driving semiconductor layer 137. A gate line
including a driving gate electrode 133 is formed on the gate
insulating layer 122. The driving gate electrode 133 is formed



US 2014/0319477 Al

on at least part of the driving semiconductor layer 137, par-
ticularly, the channel region 135.

[0051] An interlayer insulating layer 123 is formed on the
gate insulating layer 122 so as to cover the driving gate
electrode 133. Through-holes exposing the source region 134
and the drain region 136 of the driving semiconductor 137 are
formed in the gate insulating layer 122 and the interlayer
insulating layer 123. Like the gate insulating layer 122, the
interlayer insulating layer 123 may be formed of a ceramic
material such as SiNx or SiO2.

[0052] A dataline, including a driving source electrode 131
and a driving drain electrode 132, is formed on the interlayer
insulating layer 123. The driving source electrode 131 and the
driving drain electrode 132 are respectively connected to the
source region 134 and the drain region 136, respectively, of
the driving semiconductor layer 137 through the through-
holes formed in the interlayer insulating layer 123 and the
gate insulating layer 122.

[0053] The driving semiconductor layer 137, the driving
gate electrode 133, the driving source electrode 131 and the
driving drain electrode 132 form the driving TFT 130. The
configuration of the driving TFT 130 is not limited thereto
and may be changed in various ways to a known configura-
tion.

[0054] A planarization layer 140 is formed on the interlayer
insulating layer 123 so as to cover the data line. The planariza-
tion layer 140 planarizes the uneven surface of the substrate
110 so as to improve luminous efficacy of an OLED formed
thereon. In addition, the planarization layer 140 has an elec-
trode contact hole 141 exposing part of the drain electrode
132.

[0055] The planarization layer 140 may be formed of at
least one of acryl-based resin, epoxy resin, phenolic resin,
polyamide resin, polyimide rein, unsaturated polyester resin,
poly phenylenether resin, poly phenylenesulfide resin and
benzocyclobutene, BCB.

[0056] An exemplary embodiment is not limited to the
above-described structure, and the planarization layer 140 or
the interlayer insulating layer 123 may be omitted as neces-
sary.

[0057] The pixel electrode 150 of the OLED is formed on
the planarization layer 140. That is, the OLED includes plural
pixel electrodes 150, each of which is disposed at a respective
pixel. The plural pixel electrodes 150 are disposed at inter-
vals. The pixel electrode 150 1s connected to the drain elec-
trode 132 through the electrode contact hole 141 of the pla-
narization layer 140.

[0058] The pixel definition layer 170 having an opening for
exposing the pixel electrode 150 is formed on the planariza-
tion layer 140. That is, the pixel definition layer 170 includes
plural openings, each of which is formed for a respective
pixel. The emission layer 160 may be formed in each opening
formed by the pixel definition layer 170. Accordingly, a pixel
region in which each emission layer is formed may be defined
by the pixel definition layer 170.

[0059] The pixel electrode 150 is disposed in correspon-
dence to the opening of the pixel definition layer 170. How-
ever, the position of the pixel electrode 150 is not limited to
the opening of the pixel definition layer 170, and the pixel
electrode 150 may be disposed under the pixel definition layer
170 so that the pixel definition layer 170 is superimposed on
part of the pixel electrode 150.
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[0060] The pixel definition layer 170 may be formed of a
resin such as polyacrylate resin, polyimide, etc. or a silica
inorganic material.

[0061] The organic emission layer 160 is formed on the
pixel electrode 150. A common electrode (not shown) may be
formed on the organic emission layer 160. In this manner, the
OLED including the pixel electrode 150, the organic emis-
sion layer 160 and the common electrode is formed.

[0062] The organic emission layer 160 is formed of a low
molecular weight organic material or a polymer organic
material. The organic emission layer 160 may be formed of
multiple layers including at least one of a hole injection layer
(HIL), a hole transport layer (HTL), an electron transport
layer (ETL) and an electron injection layer (EIL). When the
organic emission layer 160 includes all of the layers, the hole
injection layer (HIL) is disposed on the pixel electrode 150
corresponding to an anode and the hole transport layer (HTL),
emission layer, electron transport layer (ETL) and electron
injection layer (EIL) are sequentially laminated thereon.

[0063] The pixel electrode 150 and the common electrode
may be formed of a transparent conductive material or a
transflective or reflective conductive material. The OLED
display may be a top emission, bottom emission or dual type
OLED display according to materials of the pixel electrode
150 and the common electrode.

[0064] An encapsulation substrate (not shown) may be dis-
posed on the common electrode. The encapsulation substrate
may be formed of a transparent material such as glass or
plastics in the case of a top emission or dual type OLED
display, and may be formed of an opaque material such as a
metal in the case of a bottom emission OLED display.

[0065] Further referring to FIGS. 1 and 2, in the OLED
display according to the first exemplary embodiment, the
interlayer 180 is formed on the pixel definition layer 170. The
interlayer 180 comes into contact with part of the organic
emission layer 160 formed on the pixel electrode 150.

[0066] More specifically, the edge of the organic emission
layer 160 is disposed on the interlayer 180, as shown in FIG.
2. Here, the edge of the organic emission layer 160 is disposed
s0 as to cover the entirety of the interlayer 180 or a part of the
interlayer 180. Accordingly, the organic emission layer 160
covers the pixel electrode 150 exposed by the pixel definition
layer 170 and the interlayer 180.

[0067] Further referring to FIG. 1, the interlayer 180 may
be formed in a ring shape along the edge of the emission layer
160 so that the pixel electrode disposed in the pixel region is
exposed.

[0068] Theinterlayer 180 may be formed so as to cover part
of the pixel definition layer 170. As shown in FIG. 2, the
interlayer 180 may be formed so that the interlayer 180 is
superimposed on part of the pixel definition layer 170. How-
ever, FIG. 3 is a cross-sectional view of an OLED display
according to a second exemplary embodiment of the inven-
tion, and in the second exemplary embodiment, an interlayer
280 may be formed so as to cover the overall surface of a pixel
definition layer 270.

[0069] According to the first exemplary embodiment, a
transfer layer of a transfer region irradiated by laser is com-
pletely separated from a transfer layer disposed around the
transfer region according to the interlayer 180. This will be
described in detail in a method of manufacturing an OLED
display according to another exemplary embodiment.
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[0070] The interlayer 180 may be formed of a polymer
material including acrylate or polyimide. However, the intet-
layer 180 is not limited thereto and may be formed of any of
known polymer materials.

[0071] According to the first exemplary embodiment, one
side of the interlayer 180, specifically, the surface of the
interlayer 180, is processed into an uneven shape so that a
surface area of the interlayer 180 increases. The contact area
between the surface of the interlayer 180 and the transfer
layer of the donor substrate is increased by processing the
surface of the interlayer 180 into an uneven shape. Accord-
ingly, contact force of the transfer layer and the interlayer 180
increases, and thus the transfer layer can be completely sepa-
rated from the transfer region disposed around the transfer
layer.

[0072] The uneven shape of the interlayer 180 may be
formed through an etching or deposition process. A known
etching or deposition process can be used and, as such, a
detailed description thereof is omitted.

[0073] According to the first exemplary embodiment, the
surface of the interlayer 180 may have uneven protrusions and
depressions. Otherwise, the interlayer 180 may have even
protrusions and depressions.

[0074] The protrusions and depressions may be formed
only on part of the surface of the interlayer 180. That is, the
protrusions and depressions are selectively formed on an
upper side of the interlayer 180 rather than being formed on
the overall surface of the interlayer 180.

[0075] FIG.4isa cross-sectional view of an OLED display
according to a third exemplary embodiment of the invention.

[0076] Referring to FIG. 4, in an OLED display according
to the third exemplary embodiment, one side of a pixel defi-
nition layer 370, specifically, the surface of the pixel defini-
tion layer 370, is treated with plasma P. When one side of the
pixel definition layer 370 is treated with plasma, the treated
side of the pixel definition layer 370 becomes hydrophilic.

[0077] In the OLED display according to the third exem-
plary embodiment, the surface of the pixel definition layer
370, instead of the interlayers 180 and 280 of the OLED
displays according to the first and second exemplary embodi-
ments, respectively, are treated with plasma. That is, the sur-
face of the pixel definition layer 370 is hydrophilic.

[0078] Plasma treatment forms protrusions and depres-
sions on the surface of the pixel definition layer 370 by
electrically impacting the surface of the pixel definition layer
370 or modifying the surface of the pixel definition layer 370
s0 as to increase attraction between the surface of the pixel
definition layer 370 and the transfer layer of the donor sub-
strate.

[0079] Here, plasma treatment collides plasma, including
active species which include electrons, ions, free radicals,
excitons, etc., with the surface of the pixel definition layer
370, or generates a recombination reaction.

[0080] The active species colliding with the surface of the
pixel definition layer 370 activates the surface to form free
radicals, causing modification and structural deformation of
the surface of the pixel definition layer 370. In addition, the
colliding active species can remove impurities adhering to the
surface of the pixel definition layer 370.

[0081] The surface energy of the pixel definition layer 370
increases according to plasma treatment, and thus the pixel
definition layer 370 can function as an efficient adhesive.
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[0082] 1In the OLED display according to the third exem-
plary embodiment, plasma treatment may be performed using
oXygen, nitrogen or argon.

[0083] According to the third exemplary embodiment, the
edge of an organic emission layer 360 of the OLED display
covers the surface of the pixel definition layer 370. More
specifically, the edge of the organic emission layer 360 covers
the plasma-treated surface of the pixel definition layer 370.
[0084] The edge of the transfer layer disposed in the trans-
fer region of the donor substrate comes into contact with the
plasma-treated surface of the pixel definition layer 370 during
a transfer process, and thus the transfer layer can be com-
pletely separated from the transfer layer disposed around the
transfer region. Here, the transfer layer separated from the
donor substrate forms the organic emission layer 360 of the
OLED display.

[0085] FIGS. 5 to 7 are cross-sectional views illustrating a
method of manufacturing the OLED display according to the
first exemplary embodiment. The method of manufacturing
the OLED display will now be described with reference to
FIGS. 5,6 and 7.

[0086] Referring to FIG. 5, the method of manufacturing
the OLED display according to the first exemplary embodi-
ment completely separates a transfer layer 13 of a transfer
region A, irradiated by a laser, from a transfer layer 13 dis-
posed around the transfer region A so as to transfer the trans-
fer layer 13 corresponding to the transfer region A onto the
pixel region of the display substrate. That is, the method of
manufacturing the OLED display according to the first exem-
plary embodiment can prevent the transfer layer correspond-
ing to the transfer region of the donor substrate from remain-
ing on the donor substrate.

[0087] Further referring to FIG. 5, TFTs are formed on the
substrate 110. The TFTs may include the driving TFT 130 and
a switching TFT (not shown). The TFTs are formed on the
substrate 110 using a known TFT formation process and thus
detailed description thereof is omitted.

[0088] The pixel electrode 150 is formed on the TFT 130.
More specifically, the pixel electrode 150 is formed so that 1t
is electrically connected to the drain electrode 132 of the TFT
130 through the electrode contact hole 141 of the planariza-
tion layer 140, as shown in FIG. 5.

[0089] Subsequently. the pixel definition layer 170 is
formed on the pixel electrode 150. The pixel definition layer
170 defines the pixel region in which an OLED is disposed.
An opening is formed in the pixel definition layer 170 to
expose the pixel electrode 150.

[0090] The interlayer 180 is formed on the pixel definition
layer 170. The interlayer 180 may be formed on the pixel
definition layer 170 using a mask. The mask may be an
exposure mask or a fine metal mask (FMM). The mask needs
to have a hole formed therein in order to form the interlayer
180.

[0091] One side of the interlayer 180, specifically, the
upper side of the interlayer 180, is processed into an uneven
shape so as to increase the surface area of the interlayer 180.
Accordingly, the contact area of the surface of the interlayer
180 and the transfer layer of the donor substrate increases.
[0092] The uneven shape of the interlayer 180 may be
obtained through an etching or deposition process. In this
case, a known etching or deposition process can be used, and
thus detailed description thereof'is omitted.

[0093] As shown in FIG. 5, the interlayer 180 may be
formed so as to cover part of the pixel definition layer 170.
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That is, the interlayer 180 may be superimposed on part of the
pixel definition layer 170. However, referring to FIG. 3, the
interlayer 280 may be formed to cover the entire surface of the
pixel definition layer 270, as shown in FIG. 3.

[0094] Subsequently, referring to F1G. 6, the organic emis-
sion layer 160 is formed so as to cover the pixel electrode 150
and the interlayer 180 in the pixel region. As shown in FIG. 6,
the organic emission layer 160 is formed on the pixel elec-
trode 150 exposed through the opening of the pixel definition
layer 170 and the interlayer 180.

[0095] The process of forming the organic emission layer
160 will now be described with reference to FIGS. 5, 6 and 7.
The process of forming the organic emission layer 160
includes a step of disposing a donor substrate 10 (FIG. 5)
above the pixel region, and a step of transferring a transfer
material of the transfer layer 13 onto the pixel region from the
donor substrate 10.

[0096] Further referring to FIG. 5, the donor substrate 10 is
disposed above the pixel region. More specifically, the donor
substrate 10 is disposed so that the edge B of the transfer
region A of the donor substrate 10 is superimposed on the
interlayer 180. The transfer region A is irradiated by laser so
as to be transferred to the pixel region.

[0097] The edge B of the transfer region A may be super-
imposed on the entire surface of the interlayer 180 or a part of
the surface of the interlayer 180. Referring to FIGS. 5 and 6,
the edge B of the transfer layer 13 is superimposed on the
uneven surface of the interlayer 180. The edge B of the
transfer layer 13 comes into contact with the interlayer 180
having an increased surface area during a transfer process,
and thus contact force between the edge B of the transfer layer
13 and the interlayer 180 increases. Accordingly, the transfer
layer of the transfer region A can be completely separated
from the transfer layer disposed around the transfer region A.
[0098] The transfer layer 13 of the donor substrate 10 and
the interlayer 180 may be spaced part from each other by a
predetermined distance. The transfer layer 13 is spaced apart
from the interlayer 180 so that the transfer layer 13 can be
bent downward, and thus the edge B thereof can come into
contact with the interlayer 180.

[0099] The transfer region A of the donor substrate 10 is
irradiated by laser. Then, a photothermal conversion layer 12
of the donor substrate 10 is expanded. Accordingly, the trans-
ferlayer 13 disposed under the photothermal conversion layer
12 is bent downward due to the expanded photothermal con-
version layer 12.

[0100] The edge B of the transfer region A comes into
contact with the interlayer 180. Upon contact of the edge B of
the transfer region A with the interlayer 180, the transfer layer
13 of the transfer region A is perfectly separated from the
donor substrate 10 according to the contact force between the
edge of the transfer layer 13 and the uneven surface of the
interlayer 180.

[0101] More specifically, the transfer layer 13 is not com-
pletely separated from the donor substrate 10 at the boundary
of the transfer region A according to cohesion of the transfer
layer 13. However, when the edge B of the transfer region A
comes into contact with the interlayer 180 with the increased
surface area, the contact force of the edge B of the transfer
layer 13 and the interlayer 180 increases, and thus the transfer
layer 13 of the transfer region A is perfectly separated from
the transfer layer 13 disposed around the transfer area A.
Accordingly, it is possible to prevent the transfer layer 13
from remaining at the edge B thereof.
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[0102] The transfer layer 13 transferred onto the pixel
region forms the organic emission layer 160 of the OLED
display. The transfer layer 13 is formed of a transfer material
and this transfer material is deposited on the pixel region to
form the organic emission layer 160. The transfer material of
the transfer layer 13 may be an organic material.

[0103] Upon completion of transfer, the organic emission
layer 160 covers the pixel electrode 150 and the interlayer
180, as shown in FIG. 7. Here, the organic emission layer 160
may cover only part of the interlayer 180.

[0104] A method of manufacturing the OLED display
according to the third exemplary embodiment includes a step
of treating the surface of the pixel definition layer 370 (FIG.
4) with plasma instead of the step of forming the interlayer in
the method of manufacturing the OLED display according to
the first exemplary embodiment.

[0105] In the method of manufacturing the OLED display
according to the third exemplary embodiment, the TFT 330,
pixel electrode 350 and pixel definition layer 370 are sequen-
tially formed in the same manner as in the method of manu-
facturing the OLED display according to the first exemplary
embodiment.

[0106] Subsequently. one side of the pixel definition layer
370, more specifically, the surface of the pixel definition layer
370, is treated with plasma. As described above, plasma treat-
ment forms protrusions and depressions on the surface of the
pixel definition layer 370 by applying electric impact to the
surface or modifies the surface of the pixel definition layer
370 to increase attraction between the surface of the pixel
definition layer 370 and the transfer layer of the donor sub-
strate.

[0107] The surface energy of the pixel definition layer 370
increases according to plasma treatment, and thus the pixel
definition layer 370 can function as an efficient adhesive.
[0108] In the method of manufacturing the OLED display
according to the third exemplary embodiment, plasma treat-
ment can be performed using oxygen, nitrogen or argon.
[0109] The organic emission layer 360 is formed to cover
the pixel electrode 350 and the surface of the pixel definition
layer 370 disposed in the pixel region. As shown in FIG. 4, the
organic emission layer 360 is superimposed on the pixel
electrode 350 exposed through the opening of the pixel defi-
nition layer 370 and the surface of the pixel definition layer
370.

[0110] The process of forming the organic emission layer
360 includes a step of disposing the donor substrate (FIGS. 5
thru 7) above the pixel region, and a step of transferring the
transfer material of the transfer layer 13 onto the pixel region
from the donor substrate 10 in the same manner as in the
method of manufacturing the OLED display according to the
first exemplary embodiment. The step of transferring the
transfer material using the donor substrate 10 is identical to
that of the method of manufacturing the OLED display
according to the first exemplary embodiment, and thus
detailed description thereof is omitted.

[0111] InanOLED display and a method of manufacturing
the same according to an exemplary embodiment, the transfer
layer of the transfer region of the donor substrate, irradiated
by laser, is completely separated from the donor substrate,
and thus the transfer layer is prevented from partially remain-
ing on the donor substrate.

[0112] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
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not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. An organic light-emitting diode (OLED) display, com-
prising:

a substrate;

a thin film transistor formed on the substrate;

a pixel electrode formed on the thin film transistor and

electrically connected to the thin film transistor;

a pixel definition layer formed on the pixel electrode so as

to define a pixel region;

an emission layer formed on the pixel electrode and con-

tacting the pixel electrode in the pixel region; and

an interlayer formed on the pixel definition layer and con-

tacting part of the emission layer;

wherein one side of the interlayer has an uneven shape so

that a surface area of the interlayer increases.

2. The OLED display of claim 1, wherein the uneven shape
is irregular.

3. The OLED display of claim 1, wherein an upper side of
the interlayer has an uneven shape.

4. The OLED display of claim 3, wherein a part of the upper
side of the interlayer has protrusions and depressions.

5. The OLED display of claim 1, wherein the interlayer is
formed along the edge of the emission layer.

6. The OLED display of claim 5, wherein the interlayer is
formed in a round shape so that the pixel electrode disposed in
the pixel region is exposed.

7. An OLED display substrate, comprising:

a substrate;

a thin film transistor formed on the substrate;

a pixel electrode formed on the thin film transistor and

electrically connected to the thin film transistor;

a pixel definition layer formed on the pixel electrode so as

to define a pixel region; and

an emission layer formed on the pixel electrode and con-

tacting the pixel electrode in the pixel region;

wherein one side of the pixel definition layer is hydro-

philic, and wherein the emission layer covers the pixel
electrode and the one side of the pixel definition layer.

8. The OLED display of claim 7, wherein an upper side of
the pixel definition layer is hydrophilic.

9. The OLED display of claim 7, wherein the one side of the
pixel definition layer is treated with plasma using one of
oxygen, nitrogen and argon.

10. A method of manufacturing an OLED display, com-
prising the steps of:
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forming a thin film transistor on a substrate;

forming a pixel electrode electrically connected to the thin

film transistor on the thin film transistor;

forming a pixel definition layer for defining a pixel region

on the pixel electrode;
forming an interlayer by processing one side of the pixel
definition layer into an uneven shape so that a surface
area of the pixel definition layer increases; and

forming an emission layer contacting the pixel electrode in
the pixel region;

wherein the emission layer covers the pixel electrode and

the one side of the interlayer.

11. The method of claim 10, wherein the step of forming
the interlayer comprises processing an upper side of the inter-
layer into an uneven shape.

12. The method of claim 11, wherein the forming the
emission layer comptrises:

disposing a donor substrate on which a transfer layer form-

ing the emission layer is formed above the pixel region;
and

transferring the transfer layer onto the pixel region.

13. The method of claim 12, wherein the transfer layer
covers the pixel electrode and the upper side of the interlayer.

14. A method of manufacturing an OLED display, com-
prising the steps of:

forming a thin film transistor on a substrate;

forming a pixel electrode, electrically connected to the thin

film transistor, on the thin film transistor;

forming a pixel definition layer for defining a pixel region

on the pixel electrode;

treating one side of the pixel definition layer with plasma;

and

forming an emission layer to cover the pixel electrode

disposed in the pixel region and the one side of the pixel
definition layer.

15. The method of claim 14, wherein the plasma treatment
is performed using one of oxygen, nitrogen and argon.

16. The method of claim 14, wherein the plasma treatment
is performed on an upper side of the pixel definition layer.

17. The method of claim 16, wherein the step of forming
the emission layer comprises:

disposing a donor substrate, on which a transfer layer form-

ing the emission layer is formed, above the pixel region;
and

transferring the transfer layer onto the pixel region.

18. The method of claim 17, wherein the transfer layer
covers the pixel electrode and the upper side of the pixel
definition layer.
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